Effect of repeated ethanol withdrawal on glutamate microdialysate in the hippocampus.
Our previous studies, which identified that ethanol withdrawal is associated with increases in glutamate microdialysate in the nucleus accumbens and reaches a maximum at 12 hr, have now been extended in order to assess whether repeated cycles of chronic ethanol intoxication followed by 12 hr withdrawal periods on three occasions alters glutamate release in the hippocampus of male rats. In this study, the microdialysis technique has been used with the HPLC and electrochemical detection. During the first cycle of ethanol withdrawal, glutamate content increased significantly 8 hr after withdrawal (198.4% +/- 89.14%) by comparison with control rats. During the second period of ethanol withdrawal, 1 week after the initial withdrawal episode, glutamate microdialysate content increased significantly 10 hr after withdrawal, but to a much lower degree than in the first episode (179.08 +/- 25.68%), by comparison with control rats. During the third cycle of ethanol withdrawal, the concentration of glutamate in the hippocampus microdialysate did not significantly change at either of these time points except at 12 hr when glutamate was significantly decreased by comparison with control rats (52.09 +/- 14.38%). Apart from arginine, which was significantly decreased both at the cessation of alcoholization and during the 12 hr of the three withdrawal episodes, none of the other neurotransmitters assayed, aspartate, taurine, alanine, or GABA, showed any significant alteration. These results clearly indicate that elevated glutamate release during the first withdrawal episode is not paralleled in subsequent withdrawal episodes.